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This listing of claims replaces all prior versions, and listings, of claims in the application: 
Listing of Claims: 

1 . (currently amended) An apparatus for differential spectral interferometry, said apparatus 
comprising: 

an interferometer comprising a light source and an element d i thorod to prov i do 
providing a dithered, continuous relative phase shift between target and reference arms of the said 
interferometer; 

a detector synchronized with said element, said detector synchronously detecting an 
output from said interferometer and cooperating with one or more other elements of said apparatus to 
provide spectrally resolved detection: and 

a processor that creates a differential spectral interferogram, said processor 
operating on data from said detector obtained at relative phase shifts separated bv a phase shift 
difference . 

2. (original) The apparatus of claim 1 wherein said light source is mode locked. 

3. (currently amended) The apparatus of claim 1 add i tional l y compr i s i ng moanc for wherein said 
processor creates said differential spectral interferogram bv subtracting spectra that d i ff e r bv said at said 
relative phase shifts to cr e ate a difforontial sp e ctral i nt e rf e rogram . 

4. (currently amended) The apparatus of claim 3 additionally comprising means for performing a 
Fourier transform of said differential spectral interferogram wherein said phase shift difference is ttv 
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wher e by an amp li tudo of a signa l of i nt e r e st i s improvod by a factor of approximatoly two as compared to 
non - d i ffor e ntia l cpoctra l int e rferomotry . 

5. (original) The apparatus of claim 1 additionally comprising means for determining both real and 
imaginary components of a complex interferogram. 

6. (currently amended) The apparatus of claim 5 wherein said processor improves siqnal-to-noise 
ratio by averaging a plurality of spectra m e ans for d e t e rm i n i ng substant i a ll y r e mov e s 1/f no i so . 

7. (currently amended) The apparatus of claim 1 wherein said element compr i sos is dithered by a 
piezo translator. 

8. (currently amended) The apparatus of claim 1 add i tional l y compr i s i ng a wherein said detector is 
a multi-element detector providing lock-in detection for each of one or more elements of the multi-element 
detector pixels. 

9. (currently amended) The apparatus of claim 1 wherein said phase shift difference is 
approx i mato l y tt. 

10. (currently amended) The apparatus of claim 1 wherein said apparatus improves signal-to-noise 
ratio bv averaging a plurality of spectra substant i a l ly r e j e cts 1/f noiso . 

1 1 . (currently amended) The apparatus of claim 1 wherein said apparatus comprises a 
monochromator substant i al l y r eje cts l ow fr e quency no i so . 
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12. (currently amended) The apparatus of claim 1 wherein said apparatus substant i a l ly reduces 
detection bandwidth to less than the phase modulation frequency . 

13. (currently amended) The apparatus of claim 1 wherein said apparatus images biological 
material e mp l oys synchronous d e t e ction . 

14. (currently amended) The apparatus of claim 1 +3 wherein said detector employs synchronous 
d e t e ct i on compr i s e s lock-in detection. 

15. (currently amended) An apparatus for differential spectral interferometry, said apparatus 
comprising: 

an interferometer comprising a light source and an element dith e r e d to prov i d e 
providing a dithered, continuous relative phase shift between target and reference arms of the said 
interferometer; and 

a multi-element detector providing synchronous lock-in detection for e ach of ono 
two or more elements of said multi-element detector synchronously with said relative phase shift p i x el s . 
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1 6. (currently amended) An apparatus for differential spectral interferometry, said apparatus 
comprising: 

an interferometer comprising a light source and an element providing a relative 
phase shift between target and reference arms of the interferometer; and 

a multi-element detector providing synchronous lock-in detection for e ach of on e 
two or more elements of said multi-element detector synchronously with said relative phase shift: and 

a display that displays target characteristics derived from plural differential spectral 
interferoarams of said target derived from plural sets of spectra obtained at relative phase shifts separated 
by a respective phase shift difference . 

1 7. (currently amended) A method for differential spectral interferometry of a target , the method 
comprising the steps of: 

providing an interferometer comprising a light source; and 

dith e r i ng employing an element to provide a dithered, continuous relative phase shift 

between target and reference arms of the interferometer; 

detecting output from the interferometer synchronously with the dithering: and 
generating a differential spectral interferooram from signals derived by the 

interferometer at relative phase shifts separated by a phase shift difference . 

18. (original) The method of claim 17 wherein the light source is mode locked. 
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1 9. (currently amended) The method of claim 1 7 additionally comprising the step of averaging 
plural differential spectral interferoorams to provide an output characteristic of a position on the target 
subtract i ng sp e ctra that d i ff e r by th e phas e sh i ft to oreat e a d i ffer e nt i a l sp e ctra l i nt e rf e rogram . 

20. (currently amended) The method of claim 19 additionally comprising the step of performing a 
Fourier transform of the resulting differential spectral interferogram , wh e r e by an amp li tudo of a s i gna l of 
i nteroGt i c i mprov e d by a factor of approx i mat e ly two as compared to non - difforontial sp e ctra l 
i nt e rf e romotry . 

21 . (original) The method of claim 1 7 additionally comprising the step of determining both real and 
imaginary components of a complex interferogram. 

22. (currently amended) The method of claim 21 additionally comprising the step of improving 
signal-to-noise ratio by averaging a plurality of spectra wh e re i n th e d e t e rmining st e p substant i a ll y r e mov e s 
1/f no i so . 

23. (currently amended) The method of claim 1 7 wherein the element compr i sos is coupled to a 
piezo translator. 

24. (currently amended) The method of claim 1 7 wherein the detector is a multi-element detector 
and additionally comprising the step of providing lock-in detection for each of one two or more p i x el s 
elements of [[a]] the multi-element detector. 

25. (currently amended) The method of claim 17 wherein the phase shift is approx i mate l y tt. 
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26. (currently amended) The method of claim 17 additionally comprising the step of improving 
signal-to-noise ratio by averaging a plurality of spectra wh e r ei n th e m e thod substant i a ll y rojnntn 1/f nnino , 

27. (currently amended) The method of claim 17 wherein the output from the interferometer is 
spectrally resolved m e thod substant i a ll y r eje cts low froqu e ncv no i so . 

28. (currently amended) The method of claim 17 wherein the method substant i a ll y reduces 
detection bandwidth to less than the phase modulation freguencv . 

29. (currently amended) The method of claim 17 additionally comprising the step of displaying 
characteristics of the target derived from plural differential spectral interferoorams e mploying synchronous 
d e t e ction . 

30. (currently amended) The method of claim 29 wherein the e mp l oy i ng displaying step is 
performed on biological tissue compr i ses emp l oy i ng l ock - i n dotoct i on . 
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31 . (currently amended) A method for differential spectral interferometry, the method comprising 
the steps of: 

providing an interferometer comprising a light source; 

d i th e r i ng employing an element to provide a dithered, continuous relative phase shift 
between target and reference arms of the interferometer; and 

providing lock-in detection for each of one or more p i x e ls elements of a multi- 
element detecto r, the lock-in detection being synchronous with the relative phase shift: and 

determining a differential spectal interferogram from spectra obtained by the multi- 
element detector at relative phase shifts separated by a phase shift difference . 

32. (currently amended) A method for differential spectral interferometry of a target , the method 
comprising the steps of: 

providing an interferometer comprising a light source; 

d i th e r i ng employing an element to provide a dithered, continuous relative phase shift 
between target and reference arms of the interferometer; and 

providing lock-in detection for each of one or more p i x el s elements of a multi- 
element detecto r, the lock-in detection being synchronous with the relative phase shift; and 

displaying target characteristics derived from plural differential spectral 
interferoorams of the target derived from plural sets of spectra obtained at relative phase shifts separated 
by respective phase shift differences . 
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